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INTRODUCTION

This report contains an annotated briefing presented at the 1990

Society of Photo-optical Instrumentation Engineers (SPIE) Technical

Symposia on Aerospace Sensing Conference for Signal and Data Processing of

Small Targets. The conference was held in Orlando, FL from 16 to 20 April

1190.

m I I I! I m1



(M)

0ma)

u.u

002

uJi

22



4.4
0

$ 4~
1404

4.4

41 411i $4

00 4.4

S4 I-s 40C

.w4 0 $4
-a41 6 1 .

to -4 w.

014
00

0.
00 Co

u D0 1 0 o

00

14 4 0

CoI 4410
0 41-H 0
41= 4441 C

04 4 o44
C0 $4 0

0 .0

to 0.b 0)41
bO- .0014 C
w. "-.-4 to v-

4- Cc 4-

01 14 WW0
o4 0) :1

00 0041

41 - 41 0 014



00

-0 co

.0

m 00

0g.0

.2~~ EC) 0~

16.

200

=0. z ~ & mom

0 0 0 m-

0000

bw WO 0

* J CL



> .0 0 '.M 0

u2L a ( 0 0

Ui) 9: 0 t
In 4) "qa- i 0

1 1 = v4.4 (U
0) U) (U 44 41 - "q.
$4 (U 4.4 rU ia u

= 0) . W1 i-I 0 0
U) if V) "4 4 V)
(U 41 4. 41 V)
01 5.4 W = -4 (U

Wf0 bO .00V

C0 CU 0U 4.4 (d 4J

w~ 0 0 0 a
V -H41 0. 0

(U 0~ ) Cd U ( H
044) V)(a4 U$ -I-

0Or-4 0 (U U "~I

C: > U U) - 0 :
o04 bo 0 )-
"(U 0 0 41 )

d (U 10 >,.04 3
>, r-I 0 0.
0H 1d-4 14 00

0' r. 0 0
(U "1 $40) (d .

> a4-I 0D U~

5.4 44 ) $~4 4,=
w 0 0 cd0 ift

5..dC C)4 L) w

W 4 0.34 0Q >(
.0 0.4, 1. 4 4PC

1 0) (U U r.
r.0 (U 4if (U 0 -
La a~ (U 0) if
93r4 10 4, 00

0 to C: a) (U M (
""4 w 4 U)4

r. 0) >.. 0 Lft a

041 w r. U) 00
wO 0 I $4A 0O 41

V* U) (U >, pa i if
$4a 0 004

H 1.4 0. " ~r.

a) 0) (U 0 *r4 0
5.44 5A 4,

5



UU

44u
31

09

4410

al)
00

co .00
U)

m E
I-~ El

ca

34,



OIU 5.4 10
(a 0 = 4101

$. 4-4 co4- u
wiUn 4 bO. CLUc

a.4. 010 V V

9 Elw 0.b
-H 4)5.4 0 (U
f-I 

4  
5..
0 bO 4'

'~ in 0 011(
0- a~ 00

01 0 04.4
1 4.1 5. 54 0

.0 (c.
41' U U.

.0 U) 01

0) 14

=( a4 (DU

41 11
0 U . .

"-I U) in be

(U bO $4 4 bC D-'
00 41
01 '414 U (U 3

u -%d 0)3 1 5.4 U (
in U 5.4 4, 0: U

(U Q) 0) CU
5.$4 V ~ =0 U * 54

4-1 (U 4-J W4 0301
V a) 0 U W U

r-I (U 5.4 -. 44 (U )
(U $4 (U -0 5.4 $4 (U (U
U v (D4" $4 =
"1 01.= 41DO. 4,0 4
4.j 41 (U L 4,
a) 0.n > bo (3 x a

.9r.0 "q 00 u
4.0 ) w,. (U "I (UP
o V U W $4
ow 4.4 (U U 0

a) 0 (U bO .0 W
ul w c) 5. , U

X04 61" (U
(d 4 bo $54

. 0 01 54 41
u 001 0
".40 > .4

00 > bo"4 .r

.04 0 41 ~ 0
U4 U cLi
90 01 0 i-1 01q

"q~.W .00
04 4J Z). 4-'vOr

0)) Fn 010v 1 00
V) bO C C C: 1545.4 -iI u
"-1 454 r.0 ) ) $
.0 (U 0 41 =0 W1b ~

E4, 4J : U >.' Im
4, (fl 0 4.4 ".H

54.0.w 0. .

4-W 4,4 (U1 4,1

7



0o 0

0 QO.

' 0
CO 0

00

EU0 C 1!
1- 0 0 4

C a.@ 0 Lu

ow 0 ow 0

E. 00 cc 0~

Er so 0 C LŽ

ow w E

0) r 40

E 0 -c

q 0 0 Ols 0
'( Z Z Zo Z



0 'a '
$ .4 0 V

0 '-I 0 i
4- 0 5.0 v

0) * 5 0 mO"4 c

00 V)e
4- "q 4 1' or4 WD

In4 00 r.

0D H r 0 uO'

V) 0 o to V'4
4 -M "q 0

V)a *'- bo(

.9 -4 a,
In~ 00.' b

044q 0 V n (a n0
$r4 " 004C

04) 0 r (

w. r-44'* 0d
a, I4 W CO 0 if

0 q 4 .'
4) a, .r 0 :I 0

.0' =f u 0 (d
444 -m = >

0 'a In Cl H
00 =' W- aa

r.4-40 >U 10 cc
V 0

0 w, $4~- 0

4H.0 FA414 5.0 50
a,~ a,0 4-' 1

v" u

.0 w

0' 004= 0 0 ,.4o a

0..1 4-'

O 00

U ) 00- I .
*3 C b r -

.,- W '.d $ n 4-

.0 r.0 0- 4-D 0

C) 5.4 In 4 1'

OX 0 c3

S0 C:I 4- if I
4-4t if(4 . 0.

GD 0



0 c
00

4(a)
CC

E J9
00

00.

a 00

0 0 Cu

0W 2 C 00a.

>0 2

* 0 1 @o@6

10



5.4
41 0

A 02 "
41 0 > .4 41

(d 41w1w w 0 >b
0) r- to $4.0

414-1 0 4

d) >% 5 Im. 041(
A 02 0 "q 41 *

w r-I ".I41w0
~.r4 0. .9.4 -4

02 ~ -H 02
- P i 4 1 .0 4 U 41 41

8 4)..

A0 N,'
041 4 104 02C:r-

0 4140
0)0A4 0

00 Q' 4' 00
$0 .0 41k - -

a1 04 U'4 Q
M 4J 0 41w1 0

a 41 41 44 u V
"4- :O0 1 pa
Lir4 .400

41 02 w w 02
.. w 414 A 0.4 '

wi 0 4a) 0
4)4) k 02k$ C 0 0)

> = .. ~ 41 41 41o0 4-' A w' 0
94 E-f4 r

410t 0 boO 0
02k A4 a: H 0

( D 4 ' 4' * .0 . . .
41 ~b04

02 t-4 L4 4) $4L

0 0 w4'

0to 41 0 0%'41 LW
14 ". *w- 041 4- to
bO 4 Pt L4 L4 :3
410 V' bo 4 0.02
41 02 r.41 541D
0 41 -H U r-r4 0 Li

*4 LiI 441 N.9LwI4
L4 .0 02t -4 L4
41 02 0 to *: -

u 19- 0 0
041 Li rA-44
kG 4 0~04

' 0 A .0 j 4#14.4

Vi 44 0 W 50
0i c 0 4 2lo
A4 02 4. 04 41 -
-'0 04' - t 00

0414rI - 41 b.,4*94

0 C * tr 044' 00V
Wu Li 02 041 = 4
0201 $ 4J H10



00

000

0*.

u~ 0 o0

0 3: 0 0

0 E -cc
*N c e E E. c.E
cc0 o~ 22e-

.2 2E
0a 0

h.

EI -- 'AE 'a oEc
o r~

E 0 0 C

* 0 0

12



V 4

440

0) Is : 4 4) t

5. 4 ri .4'I4 61.r "q V

M. 0) V V
"-1. 0 A V U

U) 0 "' 0 4-' V) U)0
" I ..1. 0-M- 54 .44VS U

V) d (a u r. 41' U.) 0
0 8 V -H- 9: 0 5.4
0 5.4 V1 U) U). -M. *rH -M 54

0 5.4 $4 41 A V
r)444 0 V V) cc0

0 -H- VW 0 0 41
"q4. 5... -I $4 to

>0 4SA V a
.04. w 0 V) U41."1
0 .4 CA 64 A4 4 V41

90 ~ 41[ )4.4 v' 0 )
4' '44 V1 m) V

U) N U9~ 1- 00
00 9da0 "q. V 41' C

0 0 $4 41 . 0 ) 0
V 4-4 r-SE 8- i-S 41

Vd A 0v w0 (4. U0 0d
5-i w > (V 10V 00 d
Vr r4 0 -p4 41 * 0"5.4 Vo "1 04 v oVo r -4
0*c a9 1.4'0r-4 M .

AQ) cc r--S 5a 0 0 r_ C
$4 V. 51 apl V.0 = A41 "1

Vd o41 r .05.w U 00

".4 * a1 a 0. 4- Io A. 0 Vd V >bU VbOU
0 =.. U) *i .U V1b d u"q' VA 40 0l r.- *v- v

d 4.o U bOO 0 bO M
u .V ) 0.-r4 U) -0 r. $4 r-I
0 A41 u*, 4'.0 4 %~-A t 0 Or-q

030 $4 (d $44 5 0 5.4 U)*r4
4-4 V 0 U ) V 0.0 r 0

4' 0 9 0 V) 0 > U) 5i V) V
Ou .4. Vw4J W H 5. 0 V r )q .

Dt0 U) :3 t a 941 C U) 0 U) W 0
"I r. 0o0 4-4 bO -C 10 0d ccA

o )41' V40 4E-4 -H-4v0 IV im,
$4 $4 4%V r-I a r. A V4)
0 = *; 4 bO .0 41 0d 4' U) Co

05. W cc M4 0 0 V
U) V) 0 *4 'p( 004' .0 ",-1H
= 90 M* U) Uzw ) 0 H.
0 V4 sS E-i c $' t-a to0"1 $.45 04 U) V - CO U) 41 9.-q

.40 (d > 5.4 $4 u *r U) V4' V
010 V 4) r4 0Cc Or- U) 'I .A
>' (r-S 5.4 U) d VD 00 .0 0.41

54 bC r.4 U) > A 0 CU)
Dt r 04 04 V4 5.i U 044 5.4 V

V1 bo "-f U) C0 . C 044 A 0
1im 0U) 4.4 U) 0- 9 00 c

>V 00 V)to 0) r. wa
V1 U) 0-4 V . 0 .0 A4' -
5.4 W bC U) 4.4 -m "4 41 V

0 s-SOC 0 U) ~41 - 9
U) 0s~ O ) u 4.4 r. "4

cn C) VU) V) 00 4'
1 0 0 10 z 0 r-4 U) -s

V1 COr 44 41 U) '4-4 V) 0 4.4 VD r-r -"-.4.4 -M 5 V Ho 5.. H 4' 0 U) 0

4' 0 M5.4. V 4 w s4 U
0 0 045. 440 rqV

13



OP,~

0"0

CUE

- -° S

. •u0 o o=2

0 0

cc .m 0

LO+

Ex x00 0=

o =WE li W
E o c 0 LO

0 0 .

14



~44 41 4
I- 14 W >

.0 Vol
4~~41 a11

"q. f "1 0

40041

*40 41i. 0w 4"I4m

$4 0 0140 0
10 ad c "41.14

V 1 .45 .p 00 G

4- 0.1
4 1.4 0.

041 0 41I (q 14 = f
.0 UU 030 a

41 ' 10 * 0
4 1.4 10 .. 0 0O 1

bO 41.r 00 (
0 0 IV4

41 0 A .14
4 w 0U f- 01%4a *
41 41 0 41

4M 0 (U -M 0 0)
bO'44- m. ..4 u

v041 to9 0 . 14
0dd4-) 1.441 $4 .' "q 41

41 (U (U 0 $4 014
145 ( 41 '-4 v (a 0

W4 414- 1440.0 40
0U U1.4 .=U U503q
61 (U 41 $1 ~ 0 *4 44-'"q "-4 41 4 )~PC 0414 1. 0

o4 ( I (U 4-
04 V. (U U14

03 =0 541 0)4

af os. U ) -M A 415

.u ..~ U 0U: ( 4.#"44q14 Cd $ 41 5441

Cd41 >4 . 1411 w . "q
W4 14 J2 -(d =00
01 W 4 ()Ut- w w (U
4.4 05 $4. "4 $4
5.9. V ( U 410 '

14 ~$ 0C . 14

(U .14 bOI uw >1= .
41 ( 144 (U "1 44 V

0 (U 1.4- = (dU
410 0a - (U0) .

N U ) 00 1
"4 = 44 (U 1.41

1-a 41 0 (U $4.

41514 U 415



-~ ~ ~ 4 C',

L-2

i i

* Ul

ccma
0) Fw sSw

0u
.0 _ _ _ _ _ _ _

I I I

cc a)

0 C0

0)0

jinin ~(Iwu)A

16



r_( ~E-4 Vm 0

$4 *- V V 0
0r 0 (a 4-0 C

8 (d 4.. '-0
$ 4 AJ m-

U') 0 44 Q cU
C 54 W 5.4 0)$

* 54 (d 1-4 u V) 4

..- 4 NO Ur-4.r
0 A (U $4

5.4. 0.0 05
m d (U "4 0

0.- 41' $.4
r-4 *a.0 to (U$40

5.4 (d 5.4 0 (U
04).4 W -4 4.4 54

V)m 4J .4 0 00(
(U 0 (U 0) bO

w 4 41 . 0 bo
1m U w m 0 41' 0 (U

'V *t-I 4540 54 4-1 >%
(U u U C60 0 0 t-*

.0$ 44 0~ W5w 4 r4 (U
"4.4 "-1 0 0 01 5.o

00 0 wU .e..r 05
0 "4 U 41 41.8
"q8* N > -H "q . V
4.1 pa 05W W 0 - 0 r

(d u 00 w 19 4
0 *e qv W. 40.0

in (U 0v U U
4.1 V 00a U o ( A>

4) 4 1 co q wm (U
bO 0 A

5.4 4'0 *

:1 * 0 0 0
00

U~ 044 4M4
0 0 0 0 Aq 0 A

m) $4~ 000 4
"4i- 5. U -m (5.4 4 9

0 0t -C 6 4.1
Mm m *d (>b o6

>A '00 A r4I "q
04.1 4 4J $4 4 m)

A ~ .0to (U
02 4e 0 40 (V 04

. u >0 V. V.
* A 0 0 5.4 W

0.U'm cct V4-4 .A 0)
toU c WU 5.-F4 mo 0 A
5.4 0.0 0 .0 *J E-4 m)
bO1-4 4.044 0) 00 A) 4

* A bO bo 0
> 6 - m~ 0 =- r. "q

0. (Uc (d 5. M~r
mOH 4,- Ai U s.4 I"-4 r.4.4 U) (U 0 r-4

A= to $4. = (U to . J 4)
E-4 0 .4 41 ot E-4 C:

$4 (U U 0 05.4
0 U 01 4-' U 0

5.. 41 05.w
w. w~ 0 m.m 5.

0 w uQ *'4

17



014

0 c 'd

0 -. E

U)U

4)

o Cfl 2

-18



0 0

".4 .4 ef ( ( 4

a. 01441 * H.0 ca

41 (4.1 V .a "4 Q 5.
Co( 44,1 4) 5.

5.1 19 0 41 "~o
41~~4 4w ( o .4C (u

414'. O m1 AIf

V -- .14 0 (U 410

d)44 1 "41.

.0 (d "1 04-

41 *4 4V .14 C
41 r.' - c

.1H 0 U bi $0(r4 "4
4) "4 vU (a 4' u.4 0 C

5. 4 (1 5.14 4)
4-1 r. 0 = c
4'IU 444 r- 4 -. 0
01 "1' U o( ( 4-

"4 W~ 4-
41 (o 8. $.4 04 4.1i

cc4 4 141r. CC -4 40 Co
o bO 41 .04. =5w1
0 0 ". 4ca in 4v 4p v

to .01 r4." .,4 0 4

"-'.I r -4 Co 4 0 r
0 $4 W0 4q .4 w.

o40 $ 4D C: Co r41 m 4
E- 4 0 c 4 44 . 0 Co 4.'

wU of 4.1 0 (U a. w C.
cjbO I 4. cc- i n.0 to i

4.' *14 (-4 C 0 :1 9)
r. .54 a14 "-I4.' H5 W iV 0"1b14v 4 5.1 W11=144

to 05. 41 44. 41$4 Co O
(U b "q4 5.4 =U. f,

w- 4.' 0. (. 0 4- 041 . V -
410 4.'4 w 5. 41 0

b 0a 0) (U 0 "1 Co
$4 0) V14 V41014

4.' 04 CoO 0U4'5

I~ 40 0 1 - 1

(U O WJ Co . 41 (U 4 Co

41 r-I4 w4.

C0 Co =44 0 14 41 .'.
4.0 E-4 E- V-4' 04.'=
"O4 '4 4108
44 0 * 0 ( 4)'..

(o 4. C-1 (U 41 41
44 CC 0 (Uif

410 Co*0 0 U .1 0O

.014 140'4 Co .~19



IL

I - U

0IU)

Im I

-U) wCu 0.

00

02



rIC GJ C0)bo
0 0 1. 0 w4

i-4 0.t0 "14 ~0 4

.0=4 0 4) cc

0 0 -o0 1. c 0 0 0
144 ) Q S41 4 a) bOO 14 .0 P

0 .0 aO a "q 00w :
Ai w 0 4 0 4 4J

1-) r.40V- .4 w4

00 .0 9 4) '-4 44 0
0 W4 440 1 . 1.44 0

c 64 .0 4 440
0 44.0 0 = 0 05
Ai' 00 ta a)0 4 404 V 0

.0 044 w 41 40.4 w J0) a
=4 w C..4 40 41 o

0 W4 C 0)V ..4HWo440 "1to4 aS
4.4 0 0.0 0:g -,-I I..

.0 "q 4'J 44 44 t4411
14 44.. =v 0 "4 F0

41 0 0 5 0 1.i a 14.4

"q0b .0 441 =v 64 = .4v

0 0r4 VIC w 0. w
0b0 0 40) 44 4J44 .9

4V 1.4 $0 r-4 C E- "4 ,
S0~ C 0 w 0 0

.1 "4 V R 0" U.4 u i 0.1

0 o t41 - *0 C 540 a
pa XC 0)4 0. w%44*

40 6- 0006 0 41 04
1.r- g 4 4 -4 a 93r 4 o P

w a -HC .0.0040 444 . :
""1 044 V C (dO 0 0
0o I0. 1O IC 4 = 0- 0 b

r. 64 04 c- 4 0 IC
0 = 0d c0 0 to. 04 4U) -01in 0 0 4 00

c4 04 0- 6 '4 00
0 "~~O.X4 .0 UJ Q 0 4V

rlbO 0 0 0) 0u 4 .,444 . 0
1.4 > wr.0.4- 44 44C .0 0
0 ~ 4 '. r4. 4I ~0. 0

44 *4 W' 0 O 0I0
00. m5 440 0

IC 0 (u Of4r. 4 0 00445
0r . 0 0 >.t 0 1 0 ICo

"00 4C"4 0 = o c
E-4 (5 0 440001.40

bOO 4 IC 44 r .0 .t4.0 0j
0- 0 5- t 4 02 ad (D IC

&P 4. 1.4..000U K I

50 0 ICO 0 a) 00
4.w. 0f0. 4 0 000b 4 t -o- IC4 E-4 $4 0 t -M ?IC E- 0) U-4 0-

w "40 = V " 0 w (D 0 4

0j W 44 r bO PC) M0 W
V)C A 00$ c 0 0.0. w.

001.w V4 .0 w 04404

I-' 00 0 0 I 0.01



-~ - --- ýq

0 0(1

0 ME
II-

I w
-cis

CL)u

00

40
us-.

(I-)

22



4)4)
Ci) *4- 4j

4.4 "w4U in
0 5.4 bO41 41

.0 c 0.4 bO 0
4) 0 $4a .tM = Mi C
A0 0 "-15$4 ~i ~ 44 ", (U ( 0

a.. .a. 41 U0 $4 ci 4

0024 r 414 0 V)
4) w~ 0 u A 0) 0) Wi.~

0)44) la UU
4) C:41Dr U , ~ 4)
$4a 0 A "I~
"-I wir to 0 bO 0 C) 02 4)

04) 0 "-1 W05w45 I
c041 4) GDv454 u 0 0

5. i414 (U D r. 0 c
U .0 c 4)4

"Aj.0 bo 4-i 0 ) m 02 (U
41 =0 * 14V-4 -HA
0w4 c 4) .0 4 44 4-'
.0 .4 "- 0 400
41 ". $4 0

4)J04 5.4 0j -H 45.40 "

1445.4 0 H -H t
*f~l= ci Do.a ( 4
00 10 bOW 4i 0

x E-4 "40 9 -1
U U 44 -' 4) r-4 f-
ci 41 > 4 w ~ .0 bOA

4 .0 .0 1 V D 41 to4 to C
'241 41 ; 5a v -

v 5. A m W i) *t4. Ci) W
0 -4) bO A9 54 W) a U w.

>b) 0l c.*q I =Ci) $4 "4 (U
C0 0 0*4 5.4 41 ca) 0 0. 0 = V)

.041 "4 8 4-4 CO "1 44 :I -(d
0 i 4' 54 5.4 4) 41 r-4 w 4

w W~4 4)i r-4 C: ~0 9
-HD 41 0. 04) G 41 41

41 4,4 0 .0ul4)U 4
to 0U 0) Ci) aD 0 .
0 .0l 04, 54 0) "-4

5.4 W
4- 0 r. 41 ci ElU E-aC
GD GD 4 " 4 A -M v 4) 1 fi)
bO 04) " 0 : 4, r44' 0
14(U A * .0 04)

0)0 * Ua 0 .4 m
EA .- A 4) U 0

$4 (U4 0 E-4 .9A
GDw G2 (U W0w0 0 0I44

pa OA mi a 0 -H 0
E-4 tU 04 9-1 41 -m 0 4.4

0 :It 4 . 4 41 ( E-4

40 41 * 0 N t 4) ".4 0.-S
u .9U0 i -4 bO 5.41

0 4J E4 l$a 0 0 $4 -
4q ) '4-45.4 IU A 0202

44 V. 0. 0 0 5.4 V ( (U

(U5.4 UWU ~ '00

E-4a wA U 4 0 0
1 0 00 0 9 "4 a4 4 U W. W.

.99 to 4-J X (U 5-m bo bo
0410 c A "-144~(d41 4# 0 E-a4 C) 4J 44 )d?(

.0 U "I4 m2 V
w) 1 V 0 0 10 to 4) 4) 10 r-4 1-I

A W4 4) 5.4 mi 0_ A A
E-' 5.54, U- E-4 E-4 M2040::02(0 to

V) Ci) 0 d? 4)
toU t (U GD "-l4 41 S m

0) 4) . S 0 (a (U
8 ai 00C9 0)202

23



CL cc
00 m U

0Dcc c 0
00

00 1

CLu

cc E

Eý
0 0

ou
0.

(U 0 04



0

0.

(0 C)

80 to-

0 b0
(d 01 0 1.4

.0 w44 0.

4) 8.4 40

0 4'4'5
im 0 5.0
@0 44 41

0 1 0 D4 U .
o to~ 5410 G

"" 4 0 In '4

0- r0 =D 0 It

0 uo 0d4

o4.0
0 c*bd

AO W4 0 I
In 4) 10 00"u 14 "4 0 w5 to

0 = 0 u "
w- >4 Cd 0 4 01

"4 W 0. 4.'
$4 a -00

0 u X - %41
0 .0 WX U 0

4-1 p la 0 -4
00 >

00 f- 04 0 0 .94
z >. 01.4 w-

c* 00 IVA a r.
"u 0 v0 0dt

8-40 $4 0"
0 $4 4-'4 V

W4 r. 1 0 0 01or
00 0) 04 0)

"(a 4' "4 1E- "4

0 b 0 0O e4 0 0d I
4' 0 1 "41. ".4 3 4

r. "40 41 04 0.
0d 00 .0d (0w-

0 0~ 0 0" 0 0
0 .0.00 0

U u. 0.oI
0 >d U to 0d 4 I
In 0 $4 "4 I0 = -

C30141'4 E- 0 0r

0 000 0 2 "



>,x

4.

I0X

LM <X

49c-I-

ot
I-x

Ux*0 I< Qcft 1

LU a- I- .

CL T-
CU CM2

26



4.. 03

1.4

0i 10

0 t .4 -4

541
6 4-0 r-

$4 x . t0

4.J 03

o *1
C* 03L

10 10

E- 4. )

10 10 to 5.. A

w 03 '4 "4

1010.

03 4 t1=tv (

V) 41 "q

110

E-4 4 4.4. IV
C. 41 r=

.0 ~ 03~tL

4.07



r ~ -~ - - -~-

0 1so 0 a

-I I

4)4

10

28



.4H (d 4. 54

0 bo a,

02 U 4-4 U a,

""4 54(..
4.4 4J (

5.4. t U r. E-4
(U (U ( 0

A* 8 0 0

a.0 (U

*,14.0U 0
rA 41 W. a, .0. *t 4

9 0 $ 4 CO (UC

a, 5.4 )4.' 42 0 4
5(d Q2. a, r-4.0

>1 0 0 V. U0 (
r4 r. 02 a L.

"q VA bU * 4 .54
(d ~~541 . ) .

rE W uC 0 0w

w (12. 4 ,

(U WI 441
w, a, w '. 0t

hO~ ~ 4.41 ( 0 a

u. U.( 540 U

r. cc E24 a, 02 (

E-4 4 a, w 4 %, 4,
a, 04 0 %

U 0( 020 M(U
WU (U 54 $4004 5.4J

1-4 -r4 a, a,9

H 4-' .5.0
U (U 0 w l

a4 .0 (U 4. c 02 )

5.4 04 5.4 4 ( .0

w (U 4.f a, a, a

4. 54 r.-4 $4 02 02
4 1O 0 a,1

U V D 4- 1 4 .
r. o02. 0 VUw.4

?-10 0 4.0 02

(U 4' 25.44' 04-



CU.

E cc

00

0c 0

0 0 C4

cho) 0 t 00
0 z~ h CL o t

6m 0.-0bmbm&

'00
2) 0 00 c

>-cE
0 c

30=



02 41

0 41 4)

41 41. 41 4~.

S14 $4 44

8 D 14. GD G 0 '- 0
4 0 14 14 4 0)

W 02.4-4 02

4114W 0~0)

4-4 W' GD 6J W
0 0 GD 0

GD14 x (d U 4 UH

to (U. -4 (o 0
> GD MW1444 GD

40 0 "q 41 14.
4.1(U G GD G 41

0 "4V c.. 0
u 14 w' 14A

0 (d $ 4 GD

'0 14 0 .4 C U GD
0 GD 0 w " .- H to 02

C) U U' CL 1 0bD 0 .i4 4 :3 W0
vD 14 4). 0 r_ V
41 044 hi "4 bO C

r4 "D 02 (U

14 GD h ) 0 bOo 0

: 0 vD = 020
E-4 0 02020

GD 02GD G
w2 (A 4 W

02 4' 1 0
41 1 0 41 i-I 41 41 41
r. d) U d (U 4 "4. u cc

4) 41 44 04 $D
14 24 = 4 G P 01414

(U 4J 14 :W (V

0) 02 H 0

E-4 02 41 r4 w4 w r-4 u
GD1 0 4GD 0 =: G)*"4
U $40202U $4 0
0 i-I $4 r. toU 14 )
W4 r-4 0 GD (D 0 14
M( 002 U w04

31



- -I"~-

0 z 0

m0 ,, 0,,

0 c

U- II II

0 %moo
CA IL

0

32



0) r-4

GD 4 1

41 td 0

t0 C6M c,

4 Co 04,

"q4 .0
=0 b04 0 0i r.
(U -H

0 C .0V) $4

.0 0 P 0. Co
"qD 0 4,4 4

0 4.3 Co
44 r GD4 (D

C 0 C~

0 ~ 40 U

cd.0 .(

U, 0 1V) G1
(U 0

0c 0. r-4a C

144 a r-4 GD 0q
0 IV 0 -M

1.4 w4

4400 4 )c
0 m 44( 0. Co

tV U 0 04E4' VC-4

0 , Co W 4
.61:

0 >D
r~-4 .0 W

m 0 440 o 0

~. (U 4, 33



I-ca.

IL

II

34



a) a
M

a U)
(a (U Gd 0(vU

MM V) U4-H vU w~
d U(4 '0 Uo 0) G

$4 to) (U (U ad 6~.

U1 LiH (U a) ua
g41' 4) w r4 4' wU
"(U4 c " = ~ 41 u A toIn
Li (U U 4 GD (U 0.
=O GD 9:'L 14 JM WD G
4.0 0 w AjL .4' 0 L

IV 4.' cd U9 41

.H9$4 ( 4- V 41 (U 0 ( 1

"0o 41 GD 1
bo Li bA CD 41U (

64 "1 4-' U

0O Liw. V 0 0) (U o "-
w.4 GD Ud 0) - 4 GD 4. 1

u Li =0 (U 0 U) W 0
Li 0" V) E4 r.4 ) GD u wD 10U

U WD . 41' $i (U GD
(U(U 04 M41 = GD
Li 4.1 GD w -c 0 0 $i fa) 0)G

E- (U ;8 aa A U 0 (U (U w .0
Li64L (U GD V) ( K 8 -I

d4.4 0 G1Z Li wi V) -I
0 GD $) gn Li t o (U GD -H -M

=D GD ) to GDq (U) C 1
Qj -0 4) V0Ch4-1 A

U 0 4 Aj "(U = G
(d V Li64 - r4

Li (U GD r. 0 0 )
(U ( bo i-I M) W (U t(U V) 10

0. 10 0 GMD. 0
GD Li (d bo V (U - mU Ua
u) GD Li 0 0 41 .4 v C U.r4 0

.W "'4 M 4 Li GD (U 4L bO
GD ) (UA = (is 01 Q.1
A (U 4-0 M4 19 > 0 r.

$4 Li 0 0 D GD 0 04 41 GD G )
r. 0 M Li U U GD = A U

U) U U o 0 '14 GD" G
WD Li fa (U F)0 v Li U
N (U v Li (U GD U) v 0
"iq0 V W GO~ 4 GD( 4.' 4J 4 C) 14L

( A MU V)K w 4 (U (C

U) (U (U G 0 0.4 U) X 4
4-'w A G

A) Gp U)M VD cD " =
0.A uD U =. w r."4

(U" (U 0" 0- Aj =D = GD
Li 0 Li1 "q "A M =
bo >% 1 4 0a.44 (U 0" 4-1(V
= r-4 GD " 41-4 0 bo 0 Li GD
> =0.0 G) (U M4.4 W Li

0 4 10 r. H)- V) .4
(A M) GDs = .U(

*rd (U U)XK D GD0
A ) U V0 ) U) GV '-I A * UU

SU (U 0."= 0 (U4-

(U o GMU >D HD

35



[3

I LU)

14I

S ~(IMu)A

C36



44I
,a 0 *c

3 w) .0 w10w 0
(13 10 - GD * 4) *'.X bO :w

0 bO4- Q 4) 41 0 .
4 W (V WD .4-4 (0 bO

4) Cim 04 r- . 04- 1. 1 r
Ms V) *-4 41' 41 A. [a *
cu .0 ao 0 4 0 Cc4-H.w.W
to. 41 41 5.4 04 W *0 *0 S. .
$4r.9( -H 0 " 930 wa V54(

' 0 ~ r-4 0.CC C 41 44 > 4'
5. 4-4 (0 m ) r. tv (

(0 ~ 54 @4-' w 0 -H4 00' @1
10 0 0~ W * 0 $.i~4 W) 0 - 0

$4 4 .9 41I c.-

ca 4. M 0 .. E4 0 -MW
41 U4) 0 w 4 W ( =4 41@

Cd 0 ~- ccie 0 .(a cH r. 4-# c

f- cc 0 00w wL 0c ~41 cc (
> u a4.1 .W 41 0 w 5..-

mO (0 V. m cc 4 0 r-4 a w1 4-' V -
w .w~ w 0 b~C W) 0W

cc = 0
4w) 0 a, $J4 bOC 0

4) 4 0 44 =i "1I 0 = >%t)

W) ccc 4) 99 bO E-4 4J ý4-'bJ 0 4

0 5.4- q a, cc rA w U)
cc bO. I44 CA * 0 -. 4-I=

U) 10 aH (D W .(V.4 . cc -H
w1 9: #-1 = 0 U) : .0 bo 4

40 0 44 ~4- 0 bO 4) bOO r. -4
0H O - M 0 - 5.4.-r'

-HV.* ci =c cc oc1 "4 0
41 to r- U -H r) "cc 10 4Jc

to 0 M q 4 4" V. w 45.
r~ ~-4 .9 (D c - Hc (d 0ic (ci b a:I, 1
9 ) d -' -A 4) 541 . 1 cc A "I@ U

CL a m to~ c 1 cc a 41 4.0 * cc
0 $4 ul 44 U cc)V $

U) 041 "4 5.4 4- ' $4 "1..
cc 0 " 0. 0 V) 0 00cc 40W - (

4) m 4 01 4)V w 40 C O @
100 0 S.0 (D (d X 1 4) 1' 0

09. r. r- .gw 4 541 *0 =1 cd

cc a... c ~ o& . U) ,
.0 O.4. 0' .0 r C;141 soIW

-M 1 .44 10 0 U 0. C H 4. * 4-0 4

tv w " 0~ = ww ci 9.0
.i-4 0~, 0 .941 00> 0
Z) 5.. 54 r. -H 0 CJ (4 .0 "1 "-1 Vi c

S.4.. 0 5.4-1 bO r- w -a 401

W.( W @4 10 )01 r-4 .U ) - W U) M
to5..1." $ 0 CO ) i 00G. cc4.

w cc cc Vu rcc VU0V 1 $ 4
0A r-4 4 H "4 Q0 * 4 %0-f @

M CO Q. 45. 4 Wr~ 'r 5..' CO ) 0 r-
~~10 M WO 1.4 @1W M P

S0 r4' +j V cc . to
4  

r. 0 w 4 t

CS ~r 5.V) W 4 9: 8 " 0 4)1 .4 0

37



SEEMu

cc 0
0

0 Som

o C
CLo

DENIM

.0 0
CUC

0o. 0 0
U) Cc E0.0

cc CL
0c

.2

38



0) 0
.0 1.

0d00

54441 4.'

0c 0.

"4 " 4 u 0

0 41

"q ~ I 003 1

*n .' 10 0D

4- Is

00 a-'1') w

In u- wn 03

*14C *' 15 4

0bOn

w 04

In 04.0

0H - .0 4-
0 .410 0

$.4 :03

4.'1

M- 14-8 4 .
Cd 0. (

* 39



2 .2
00

Ior

0 0

00

00
>b-

oL 0

09 4.'

00

020

40



4)
41'

*110
020

0,
0 @0 o

(U41 .0 41

5$4 02 .4 f-I
bo @3 " w3

to0 U3 CJ 024
41 0 5.4

.41 "4 51 5 w 0

to5 0 4 4.'
(U (U 0 41

CU .-. 0/ @3.

IU $.4 .. 4 0
a. 0 541~

g41~ (U 0
"454 rI.44

0"9

.x 0 I v

5.4 @3 $U54 0 44
0 020 02 0

4) $~4 54 0

4.4 @3 4.

4-) 41 3 ~ (

>15. 0(U s-

'0 4. V4
"01 $4 to

N 4 02
U1 (U- 44

0 0@3 C3@ b :
4J~ ~ 0)e-44

@a 0 02.--
02 S34 OW r-

(U4 * ) to 4' @3
054 0 v 025w ' 0

0' 5. -4 02 0( 0

41 *.r1 (U1

V)W a @350
$4 ~ ~ 5 (- A 0 U M

040 OW 5.44

41


